1 



BP 0 924 931 A2 



2 



Description 

[0001] This invention relates to improvements in the 
handling of information associated wrth a digital signaL 
in particular the information associated with a digital 
broadcast signal. 

[0002] A digital broadcast signal typically includes a 
multiplex of a number of different packets of information. 
A typical multiplex is shown in Rgure 1. Some of the 
information will finally make up television, or radio pro- 
grammes (broadcast matter) and some of the informa- 
tion includes control arxi identification data associated 
with specific services or the multiplex in general. In 
MPEG-2 and DVB compliant systems there is a well 
defined type of control arxi identification data, this is 
known as Program Specific Information (RSI) 11 and 
Service Information (SI) 12. PSI/Si is repeatedly 
inserted into a transport stream or multiplex, usually at 
regular intervals, and contains inlornriation which indi- 
cates certain features of the broadcast matter 14 and 
delivery system. It should be noted that the PSI/SI may 
be relevant to broadcast matter carried on other multi- 
plexes. The types of information included in the PSI/SI 
may include information relating to the service, its ori- 
gins, where the service is from, where the service is 
going to, what frequency the service is transmitted on, 
etc. 

[0003] In a MPEQ-2 or DVB system the PSI/SI is 
incorporated into the multiplex at the head end, where 
individual services or programs are multiplexed 
together. 

[0004] If the multiplex is being transmitted directiy to 
the receivers from a single transmitter the PSI/SI will 
explicitly describe the services and delivery system of 
the multiplex. However, within a broadcast network it is 
common for the multiplex to be transmitted via several 
transmitters simultaneously. Additionally the service 
content may be modified prior to reaching ihe final des- 
tination. In these drcumstances there will be changes 
required in the transmitted PSI/SI. 
[0005] There is frequentiy a need to generate PSI/SI 
unique to each transmitted multiplex. This requirement 
arises from the need to be able to uniquely identify the 
source of a given transmission, from information within 
the transmitted multiplex In addition each transmitter 
within a broadcast network may generate a multiplex 
containing a unique combination of services derived 
from a superset of services delivered to all transmitters 
within tiie network by some shared disti^ibution system. 
This results in the need to generate PSI/SI relating only 
to tiiose services transmitted by a given transmitter 
rather than all services caried by the disti-ibution multi- 
plex. 

[0006] There are two known approaches to this prob- 
lem. However, both have significant drawbacks associ- 
ated therewith. 

[0007] The first approach is to generate the transmit- 
ter specific multiplex including PSI/SI at a remote loca- 



l&on,' this requires encoding, scheduling and 
multiplexing equipment. The transmitter specific multi- 
plex is then delivered to a single specific transmitter 
over a dedicated point to point distribution circuit. 
5 [0008] This approach precludes the use of broadcast 
or multipoint distribution systems which are a much 
more efficient means of distributing services from 
source to transmitter. 

[0009] The secorxJ approach is to utilise an efficient 

10 broadcast or multipoint disti-ibution system and to dis- 
tribute a superset of services and associated SI. At the 
transmitter site the appropriate services are extracted 
from the distritHJtion multiplex and passed into the trans- 
mitted multiplex. The superset of PSI/SI is in some way 

15 locally nrodtfied to reflect the unique parameters and 
services associated with the particular transmitter. This 
approach has the disadvantage of requiring a conrplex 
task to be carried out at a renx^te arxl usually 
unmanned location. K is difficult to monitor the integrity 

20 of such a process without an additional infrastiucture to 
do so. Additional problems arise from the fact that the 
modification process has to be carried out in real time, 
and any delay introduced by this process introduces a 
further delay in the period between changes in PSI/SI 

25 being generated at source and being seen by the 
receiving equipment. The nature of DVB PSI/SI is such 
that significant delays will be introduced by such a 
PSI/SI modification process. 

[0010] An additional problem associated with tx>th 

30 approaches is that PS I/SI makes inefficient use of band- 
width within a distribution network. PSI/SI is continu- 
ously repeated at rates specified by MPEG and DVB 
and as tiie majority of data is static for significant peri- 
ods the bandwidth it occupies is essentially wasted. 

35 [001 1 ] Accordingly, one object of the present invention 
is to provide a technique for generating PSI/SI in a net- 
work environment which overcomes at least some of the 
problems kientified in known approaches. 
[001 2] According to one aspect of the present inven- 

40 tion tiiere is provided a method of generating service 
information associated with a service which is transmit- 
ted from a transmitter to a receiver via at least one 
remote transmitter, the method conrprising: providing at 
the or each remote transmitter a multiplex including 

45 nnaterial tor one or more services and an information 
packet including information necessary to generate the 
service information of the or every service: removing, at 
the or each renrxrte transmitter, tiie information packet 
from the multiplex; generating from the information 

50 packet the service information for the or each service to 
be transmitted from the or each remote transmitter; and 
comt3ining the service information witii the or each serv- 
ice in a predetermined manner at the or each remote 
ti^ansmitter to form a new multiplex. 

55 [001 3] This has the advantage of enabling creation of 
transmitter specific PSI/SI in a broadcast transport 
stream in a simple and effective manner. Creation of 
PSI/SI can occur at any transmitter location and does 
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(54) Improvements in or relating to the Information associated with a digital signal 



(57) This invention relates to a method and appara- 
tus for generating service information associated with a 
service which is trar^mitted from a transmitter to a 
receiver via at least one remote transmitter, the appara- 
tus comprising at the or each remote transmitter: a mul- 
tiplexer for providing a muHlplex including material for 
one or more services and an information packet includ- 
ing information necessary to generate the sennce infor- 
mation cf the or every service; removal means at the or 



Fig.2 



each remote transmitter for renrxyving the information 
packet from the muttipiex; a generator at the or each 
renxrte transmitter for generating the service informa- 
tion for the or each service to be transmitted from the 
remote transmitter; and a combiner at the or each 
remote transmitter for combining the service information 
with the or each service In a predetermined manner to 
form a new multiplex. 
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not require large amounts of complex equipment. 
[0014] According to a second aspect of the present 
invention there is provided apparatus for generating 
sen/ice information associated with a service which is 
transmitted from a transmitter to a receiver via at least s 
one remote transmitter, the apparatus comprising: 

a multiplexer for providing a multiplex including 
material for one or more services and an informa- 
tion packet including information necessary to gen- io 
erate the service information of the or every 
service; 

removal means at the or each remote transmitter 
for removing the information service from the nftutti- 
plex; IS 
a generator at the or each remote transmitter for 
generating the service information for the or each 
mutliplex to t>e transmitted from the remote trans- 
mitter; arxj 

a combiner at the or each remote transmitter for 20 
combining the service information with the or each 
service in a predetermined manner to form a new 
multiplex. 

[001 5] Reference will now be made by way of example 25 
to the accompanying drawings* in which: 

Figure 1 is a diagram showing the make up of a typ- 
ical multiplex; 

Figure 2 is a t>lock diagram of a network broadcast 30 
system according to one aspect of the present 
invention; 

Figure 3 is a block diagram of a rennote PSI/SI 
inserter shown in Rgure 2; and 
Figure 4 is a block diagram of a second embodi- ss 
ment of the remote PSI/SI inserter. 

[001 6] Referring to Figure 2 a network broadcast sys- 
tem 20 is shown. The broadcast system includes a dis- 
tritujtion head end 22, one or more remote transmitter 40 
sites 24 (only one of which is shown) and one or more 
receivers 26 (only one of which is shown). The head 
end 22 includes standard elements such as encoders 
28, a multiplexer 30 and a modulator 32. The elements 
necessary to insert or generate PSI/SI may or may rx3t 4S 
be standard, this will be explained in greater detail 
below. The receiver 26 includes standard elements 
such as a demodulator 34, a demultiplexer 36. a tuner 
and a decoder. Tlie renK>te transmitter includes a trans- 
coder 38 and a PSI/SI generating module 40. so 
[0017] PdAdio video and data signals 42 are com- 
pressed by each encoder 28. The compressed video 
signals are then multiplexed together in the multiplexer 
30 before being modulated by the modulator 32. The 
multiplexed signal (also referred to as the multiples^ is ss 
then transmitted via a distribution network to one or 
each of the renxrte transmission sites. At the remote 
transmission site the multiplex may be converted and 



retransmitted or may be merely retransmitted by the 
transcoder 38. If the multiplex is merely transmitted it 
may not be necessary to make use of the remote PSI/SI 
generator 40. However, where there is any change to 
the multiplex at the remote site the PSI/SI will be 
changed by the rerrxrte PSI/SI generator. This will be 
descn'bed in greater detail below. The retransmitted 
multiplex is received at one or more of the receivers 26 
and demodulated arxj demultiplexed to produce video, 
audio and data output 44. 

[0018] Refem'ng now to Rgure 3. the function of the 
remote PSI/SI generator 40 is now described. In one 
embodiment of the invention the multiplex is generated 
without PSI and/or SI. Instead the multiplex includes all 
the data necessary to generate the PSI arxVor SI in a 
specific stream of data which hereinafter is referred to 
as PSI/SI Data 50. This PSI/SI data is transmitted along 
with the broadcast matter to the or each remote trans- 
mitter. In the example shown, the input stream 50 
includes a multiplex of five services and the output 
stream 58 includes a nrultiplex of only four of the five 
services. The multiplex is passed into the PSI/SI gener- 
ator 40. The PSI/SI generator 40 includes a first cache 
52. a second cache 54 and a PSI/SI inserter 56. In the 
example shown, the PSI/SI Data 50 includes the data 
necessary to form the PSI/SI ior the multiplex which is to 
be transmitted by the remote transmitter. In addition to 
the data for the PSI/SI the PSI/SI Data also includes 
instructions and rules which the PSI/SI generator can 
use to determine how and when the PSI/SI may be 
inserted into the ti ansmitted multiplex. 
[0019] The vMio^e of the PSi/SI Data 50 is removed 
from the nvjitiplex. PSI/Cl data specific to the transmitter 
is used to generate the SI. After the PSI/SI has t>een 
generated it is transferred to the first cache 52. where it 
is stored until required for transmission. The stored 
PSI/SI is then transferred into the second cache 54 at 
an appropriate time and from here inserted into the out- 
put transport stream (or output multiplex) 58 by the 
PSI/SI inserter. The caches 52 and 54 may be formed of 
any suitat>le type of menmry device and may irx^ude a 
processor to convert the PSI/SI Data to PSI/SI and to 
control the insertion of the PSI/SI into the transport 
stream. It is further possible that a single cache may 
perform the same function as caches 52 and 54. 
[0020] PSI/SI Data may be generated at the head end 
in respor^e to the need to change the PSI/SI being 
transmitted. The PSI/SI Data is not a continuous stream 
of real time PSI/SI and carries new PSI/SI tables to be 
loaded into the cache(s) hekl in the renrxjte PSI/SI Inser- 
tion devices. These tables are delivered to the PSI/SI 
insertion devices only when a future change in the 
transmitted PSI/SI is required. Examples of changes, 
may include updating an event, service or schedule 
information, or, less frequently, changes to network 
information resulting from the roll-out of a transmission 
network, such as may be required for the transmission 
of digital tenrestrial television. Use of this invention 
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ensures that the bandwidth consumed by the PSl/SI 
Data within the distrilxrtion network is minimised. The 
output of the PSl/SI insertion device is however a con- 
tinuous real time stream of MPEG/DVB PSI/SI. 
[0021] The remote PSl/SI inserter 56 at the transmis- s 
sion site which generates PSI/SI maintains the two 
caches of PSI/SI. PSI/SI is extracted from the second 
cache 54 and inserted into the transmitted multiplex 
only when it is appropriate to do so. This may be indi- 
cated by a 'time to transmit' parameter associated wKh io 
the PSI/SI tables held in the first cache. This mecha- 
nism allows the PSI/SI Data to be delivered over the dis- 
tribution network in non real time in advance of the 
required transmission time. This technique gives a fur- 
ther means for minimising the bandwidth used by PSI/SI is 
data within the distritxition multiplex by Irickle feeding' 
PSI/SI data for some extended period in advance of its 
required transmission time. 

[0022] Each remote PSt/SI inserter is uniquely 
addressable. The PSI/SI data specific to a given PSt/SI 20 
inserter is identified by a PSl/SI inserter address carried 
along with the data. TTie PSI/SI data is carried within the 
distritxition network as a single data service comprising 
data for many or all PSI/SI inserters. PSI/SI data 
addressed to a specific PSl/SI inserter is fDtered iram zs 
the data service, and data addressed to all other insert- 
ers is disregarded. As any data service has an associ- 
ated overhead the technique of aggregating all the data 
into single service increases the overall efficiency of the 
system. In addition, multiple PSl/SI inserters may 30 
access common PSl/SI data without the need to repeat 
the irYfornDation. This is done by allocating the same 
address to multiple inserters. The technique facilitates 
the use of multicast or broadcast addresses being used 
for PSI/SI data being delivered to several or all PSI/SI 35 
inserters. This gives an efficient means of delivering 
PSI/SI which is comnron to many PSI/SI inserters. 
Another benefit is that the PSI/SI being generated at 
any remote location may be monitored at any point that 
has access to the distribution network. This is achieved 40 
by setting tiie address of a 'monitoring* PSI/SI inserter 
to that of the remote PSl/SI inserter to be monitored. In 
this way the present and future status of the PSI/SI 
inserter can be monitored at a location away from the 
remote transmitter. 45 
[0023] In another embodiment of the invention shown 
in Figure 4 the multiplex transmitted from the head end 
60 may include the PSt/SI for all the services included 
therein. If there are to be any changes to tiie services at 
a remote trar^mitter then the PSI/SI can be stripped so 
from the multiplex and a set of PSt/SI Data can be gen- 
erated in a PSI/SI Data generator 62 located at the 
renrxrte transmitter. The output from the remote PSI/SI 
Data generator 62 may then be passed to the PSI/SI 
generator 56 and the method of changing the PSt/SI ss 
proceeds as described above. 

[0024] A further aspect of the invention is concerned 
with ensuring that the PSI/SI Data transmitted to the 



gemote transmitter actually arrives at the renrK>te trans- 
mitter. Should the data fail to reach the first cache tiien 
it will be impossible for the DVB PSI/SI to be used prop- 
erly at the final destination, such as the receiver. Thus 
the invention provides a means for ensuring that all 
PSI/SI Data is available when required. At regular inter- 
vals addressed messages are sent to the or each 
remote transmitter advising the transmitter of what 
PSI/SI Data is to be sent over a certain time period. The 
remote transmitter is advised to call the disti'ibution 
head erxi if it has not received the PSI/SI Data it is 
expecting by a certain time. This call is made via a 
modem and a telephone line (not shown). If any calls 
are received then the PSI/SI Data that is missing will be 
resent in good time before it is required. 
[0025] It should be noted that this invention is of use 
in any distribution system where there may be a change 
to the PSI/SI data included in a multiplex One particular 
area where the invention is intended Is at the remote 
transmitters used in a digital terrestrial television sys- 
tem. However, it will be evident that the invention has 
many otiier uses. It should also be noted that the PSI/SI 
tiiat may be manipulated by this invention may include 
DVB PSI/SI or any other type of PSl/SI for proprietary 
Electronic Program Guide applications. 

Claims 

1 . A method of generating service information associ- 
ated witii a service whrch is transmitted from a 
transmitter to a receiver via at least one remote 
transmitter, the method comprising: 

providing at the or each remote ta^ansmitter a 
multiplex including material for one or more 
services and an information packet including 
infbrnration necessary to generate the service 
information for the or every service: 
removing, at the or each renrrate transmitter, 
the information packet from the multiplex; 
generating from the information packet the 
service information for the or each service to 
be transmitted from the or each renxrte trans- 
mitter; and 

combining the service information with the or 
each service in a predetermined manner at the 
or each remote transmitter to form a new multi- 
plex. 

2. The method of claim 1 , further comprising providing 
the information packet including service irtforn^tion 
for the or each service and control and timing infor- 
mation for generating tiie service information. 

3. The method of claim 2, wherein the step of remov- 
ing the information packet includes storing the serv- 
ice information in a memory and passing the control 
and timing information to a processor. 
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4. The method of claim 2 or claim 3. wherein the gen- 
erating step conprises forming the service informa- 
tion into the required format in dependence on the 
control and timing irrformation. 

5. The method of any of claims 2 to 4. wherein the 
step of connbining the service information with the 
or each service comprises controlling the combina- 
tion in depend^ce on the control and timing infor- 
mation. 

6. The method of any preceding daim, further com- 
prising providing the new multiplex having a differ- 
ent number of services than the multiplex. 

7. The method of any preceding daim, wherein the 
step of combining comprises combining the service 
information with the or each service in accordance 
with the DVB standard to form the new multiplex. 

8. The method of any preceding daim. wherein the 
step of combining comprises combining the service 
information with the or each service in accordance 
with the MPEG standard to form the new nrtuttiplex. 

9. The method of any preceding daim, further com- 
prising providing the or each service as a broadcast 
service. 

10. Apparatus for generating service information asso- 
ciated with a service that is transmitted from a 
transmitter to a receiver via at least one rennote 
transmitter, the apparatus comprising: 



a memory and control and timing information which 
is passed to a processor. 

13. The aiDparatus of claim 11 or claim 12, wherein the 
s generating step comprises forming the service 

information into the required format in dependence 
on tiie control and timing information. 

14. The apparatus of any of claims 11 to 13. wherein 
10 the combiner combines the service information with 

the or each service in depertdence on the control 
and timing information. 

15. The apparatus of any of claims 10 to 14, wherein 
16 the new multiplex has a different number of serv- 
ices than the rruttiplex. 

16. The apparatus of any or claims 10 to 15, wherein 
the comt)iner combines the service information with 

20 the or each service in accordance with the DVB 
starxjard to form the new multiplex. 

17. The apparatus of any or claims 10 to 16, wherein 
the comt3iner combines the service information with 

26 the or each service in accordance with the MPEG 
standard to form the new multiplex. 

1& The apparatus of any or claims 10 to 17. wherein 
the or each service is a broadcast service. 

50 



a multiplexer for providing a multiplex including 
, material for one or rTK>re services and an infor- 
mation packet including information necessary 
to generate the service information of the or 
every service; 

removal means at the or each remote transnrdt- 40 
ter for renxiving the information service from 
the nrujltiplex; 

a generator at the or each rerrxjte transmitter 
for generating the service information for the or 
each service to be transmitted from the remote as 
b-ansmitter; and 

a conrisiner at the or each remote transmitter 
for combining tiie service information with tiie 
or each service in a predetermined manner to 
form a new multiplex. so 

1 1 . The apparatus of claim 1 0, wherein the information 
packet includes service information for tiie or each 
service and control and timing information for gen- 
erating the service information. ss 



12. The apparatus of claim 1 1 , wherein the information 
packet includes service information that is stored in 
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Fig.3. 
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